Demethylation of the human telomerase catalytic subunit (hTERT) gene promoter reduced hTERT expression and telomerase activity and shortened telomeres.
Telomerase is the ribonucleoproteic complex involved in maintaining telomere size. It is expressed in germ and stem cells but not in normal somatic cells. In most tumors, telomerase is reactivated. In humans, telomerase activity is tightly regulated by expression of the hTERT gene. In a previous study, we found a direct correlation between methylation of the hTERT promoter and hTERT gene expression. In order to demonstrate this correlation, demethylation experiments were performed with the demethylating agent 5aza-2'-deoxycytidine (5azadC). Three telomerase-positive tumor cell lines (Lan-1, HeLa, and Co115), presenting a hypermethylated hTERT promoter, were treated with different doses and types of treatment for a long period. Analysis of methylation revealed a final hTERT promoter demethylation up to 95%. Quantification of hTERT mRNA showed that transcription was strongly repressed during drug exposure. In contrast, expression of c-Myc, an activator of hTERT promoter, was barely down-regulated or increased by the treatment. Using a TRAP assay, telomerase activity was semiquantified in all experiments. It strongly decreased or was suppressed after two to four passages. Finally, telomere length was measured by Southern blot. Their averages were not modified, but ranges concentrated around the mean. Thus, it is likely that hTERT promoter hypermethylation would be necessary for its expression.